The effects of polyunsaturated fatty acids and their metabolites on osteoclastogenesis in vitro.
Bone homeostasis is maintained by active remodeling through the balance between resorption (by osteoclasts) and synthesis (by osteoblasts). In this study, we examined the effects of polyunsaturated fatty acids (PUFAs) and their metabolites on sRANKL-induced differentiation of bone marrow-derived macrophages (BMMs) into osteoclasts in vitro. Docosahexaenoic acid (DHA) strongly inhibited osteoclastogenesis; however, dihomo-gamma-linolenic acid (DGLA), arachidonic acid (AA) and eicosapentaenoic acid (EPA) enhanced it. The enhancement effect of PUFAs on osteoclastogenesis was mediated predominantly by cyclooxygenase (COX) products, because the effect was inhibited by a COX inhibitor. It was also found that COX products of PUFAs, prostaglandin E(1), E(2), and E(3), clearly increased in osteoclastogenesis. The inhibitory effect of DHA on osteoclastogenesis was reversed by treatment with a lipoxygenase (LOX) inhibitor. Furthermore, resolvin D1, a LOX product of DHA, significantly inhibited osteoclastogenesis. Quantitative analysis of specific mRNA levels revealed that DHA-mediated attenuation of osteoclastogenesis might be due to a decrease in DC-STAMP expression. These results suggested that the effect of DHA on osteoclastogenesis is, at least in part, mediated by lipoxygenase products. This study showed a distinct mechanism of the effect of PUFAs on osteoclastogenesis and will provide evidence for therapeutic treatment with DHA in osteoporotic patients.